The Exonuclease Trex2 Shapes Psoriatic Phenotype.
Trex2 is a keratinocyte-specific 3'-deoxyribonuclease that participates in the maintenance of skin homeostasis after DNA damage. Here, we show that this exonuclease is strongly upregulated in human psoriasis, a hyperproliferative and inflammatory skin disease. Similarly, the imiquimod (IMQ)- and Il23-induced mouse psoriasis was associated with a substantial upregulation of Trex2, which was recruited into fragmented chromatin in keratinocytes that were undergoing impaired proliferation, differentiation, and cell death, indicating an important role in DNA processing. Using Trex2 knockout mice, we have found that Trex2 deficiency attenuated IMQ-induced psoriasis-like skin inflammation and enhanced IMQ-induced parakeratosis. Also, Il23-induced ear swelling was diminished in Trex2 knockout mice in comparison with wild-type (wt) mice. Transcriptome analysis identified multiple genes that were deregulated by Trex2 loss after treatment with IMQ. Specifically, immune response genes and pathways normally associated with inflammation were downregulated, whereas those related to skin differentiation and chromatin biology showed increased expression. Interestingly, Trex2 deficiency led to decreased IMQ-induced keratinocyte death via both cell autonomous and noncell autonomous mechanisms. Hence, our data indicate that Trex2 acts as a critical factor in the pathogenesis of psoriasis by promoting keratinocyte apoptosis and enucleation and thereby influencing skin immune responses.